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Introduction: Positive end expiratory pressure (PEEP) during mechanical ventilation (MV) supports breathing and gas exchange. However, the best level of PEEP can be patient-specific and is thus subject to great debate.
Objective: This study presents a non-invasive, model-based method to monitor breath-to-breath recruitment and distension during MV. 
Methods: Retrospective analysis of airway pressure and flow from 3 experimental ARDS piglets was performed. After intubation via tracheotomy, the piglets were ventilated using Engström CareStation ventilators (Datex, GE Healthcare, Finland) with a fixed tidal volume of 8-10 ml/kg, FiO2 of 0.5 and a breathing rate of 20 breaths/min. Each piglet underwent a staircase recruitment manoeuvre (SRM; PEEP: 5–10–15–20–15–10–5 cmH2O). After SRM, the piglets were injected with oleic acid (OA) to induce ARDS, and then given a second SRM. Equation (1) was used to calculate time-varying respiratory elastance Edrs(t). 
Paw(t) = Rrs×Q(t) + Edrs(t)×V(t) + P0		(1)
Where, Paw is the airway pressure, t is time, Rrs is the resistance of the conducting airway, Q is the air flow, V is the lung volume and P0 is the offset pressure. 
Mapping Edrs(t) across every breathing cycle during MV assesses the pressure input and recruited volume response, where increasing Edrs(t) indicates greater distension for each unit of volume recruited. The corresponding PEEP at minimum Edrs(t) may be the optimal PEEP to maximise recruitment while avoiding lung overdistension1.
Results: The figures show Edrs(t) at 3 experimental phases (A), (B) and (C) with the airway pressure from PEEP to peak inspiratory pressure (PIP) in grey for each subject. Edrs(t) decreases within a breathing cycle when recruitment outweighs alveoli distension, and vice versa. All 3 pigs had similar results. Mean and peak Edrs(t) in (A) was lower than (C) (p<0.05) as expected from an increasing lung stiffness due to ARDS. (B) clearly shows the effect of oleic acid on respiratory mechanics as ARDS developed. 
		
(A) SRM before OA injection	(B) Progression to ARDS	(C) SRM during ARDS
Conclusion: This novel method provides clinically useful information on breath-to-breath recruitment, response to PEEP, and risk of over distension, providing an opportunity to diagnose patient-specific condition and response to MV. The clinical impact of this monitoring method warrants further investigation.
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